The rapid estimation of earthquake fatalities using earthquake parameters is the core 9 basis for emergency response. However, there are numerous factors affecting earthquake 10 fatalities, and it is impossible to obtain an accurate estimation result. The key to solve this 11 problem is quantifying the uncertainty. In this paper, we proposed a new method to estimate 12 earthquake fatalities and quantify the uncertainty based on basic earthquake emergency scenarios.
(https://www.pager.com/). Based on the aforementioned analysis, the magnitude, epicentral intensity and initial time 108 were selected as the main parameters used to establish the basic earthquake emergency scenarios.
109
Magnitude can be expected to be the most essential factor in determining earthquake fatalities.
110
The magnitude was divided into three levels (4.5 ≤ M < 6, 6 ≤ M < 7 and 7 ≤ M ≤ 8 (M means the fomula shows, when the magnitude is greater than 6, the empirical intensity is greater than 117 7.75. However, there are fewer historical earthquakes with a regional fortification intensity 118 greater than 8 in China. Therefore, the basic earthquake emergency scenarios do not consider the 119 scenario with an epicentral intensity less than the epicentral fortification intensity when the 120 magnitude is greater than 6. In addition, the initial time of the earthquake is an important factor 121 affecting staff reaction. During early morning or night, most of the population is sleeping in 122 residential buildings; thus, they cannot take protective measures. In contrast, during the day, most 123 of the population is at work. Thus, the initial time was devided into two periods: day (06:00- The objective of the rapid estimation model of earthquake fatalities based on scenario 130 analysis is to estimate the fatality expections and the uncertainty in the fatality interval. The 131 sample data were classified into each scenario based on the framework of the basic earthquake 132 emergency scenarios. Then, the classified samples were devided into two sets ( We needed a functional form describing the fatalities with the victim and moritality rate.
139
After the earthquake, the China Earthquake Administration will rapidly publish information on 140 the earthquake, including the magnitude, the geographic coordinates of the epicentre, and the earthquakes. The outline of the approach is as follows:
where D is the number of fatalities; ( ) is the mortality rate expectation of scenario ;
148 is the affected area of the intensity I; is the maximum intensity for an earthquake; is 149 the population density of the intensity I, and parameter is the ratio of the population affected 150 by the earthquake, as determined from the damage degree shown in Equation (2):
where h is the information diffusion coefficient, and different values are taken according to 
170
The domain U obtains the information from the mortality rate sample matrix X with the 171 normal diffusion. After this, the sample information is normalized via the process of normal 172 information diffusion. We acquired the discretization information of each domain point .
173
Therefore, the mortality rate expectation ( ) can be denoted as follows:
where is the point of the domain, is the order of the basic earthquake emergency 175 scenario, and the number of scenarios is 8.
176
The discretized domain under each scenario is averagely divided into six levels according 
where P is the probability of the level (the interval with is less than and is equal or 182 greater than ), is the minimum value of the discrete level point, and is the maximum 183 value of the discrete level point.
184
5 Mortality rate in each scenario
185
The collected historical destructive earthquake sample belongs to scenario S1 ( The rapid estimation of earthquake fatalities is vital for emergency response during the early estimates. The estimation for the probability of each mortality rate range is shown in Figure 7 . The main purpose of the verification for the uncertainty was to optimize the estimation result. show ( Table 5 ) that under the same scenario, the frequency of events with a small mortality rate 236 was higher, and the frequency of catastrophic events was lower. There is an advantage of the 237 model in that the mortality rate distribution can cover all possible historical scenarios. To a certain 238 extent, this compensates for the lack of extreme events during the fitting of the historical data.
239
The results were obtained in the form of interval probability statistics, which provide the basis 240 for the subsequent emergency optimization.
241 Table 5 . Verification of the probability of the mortality rate interval 242 100%  0%  0%  0%  0%  0%   S2  100%  0%  0%  0%  0%  0%   S3  84%  5%  11%  0%  0%  0%   S4  94%  0%  3%  0%  3%  0%   S5  100%  0%  0%  0%  0%  0% Nat With socio-economic changes, the previous analysis based on historical data may be 244 inconsistent with recent data. Therefore, it is necessary to conduct further verification for the The number of fatalities during each earthquake was estimated based on the estimation 255 result for the victims. In addition, two models were chosen for comparison, and the selection of The estimation results of the Yunnan Ludian earthquake (2014) and the Xinjiang
272
Tashikuergan earthquake (2017) were not the same order of magnitude of the actual records.
273
These two scenarios should be considered as the extreme events because of their mortality rates.
274
The fatality interval of Yunnan Ludian (2014) 
Conclusion and discussion

280
Based on the study of earthquake data from mainland China (1970-2017), we proposed a images can be used after the earthquake for damage estimation. The real-time evaluation results
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